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A recombinant plasmid or an expressing DNA fragment, which 

contains a DNA sequence of coding for a polypeptide having the same 

amino acid sequence as human superoxide dismutase, is inserted into 

blue-green alga cells, and the transformant blue-green alga cells are 

incubated in a medium to produce the polypeptide. 

The polypeptide to be produced by the process has a specific 

amino acid sequence of 153 amino acids. 
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2.**tt:**<0«H 

1. t h • x - /< - t * •> K >* x A ^ - -tf t 5? 

K i ttJSaT*fi<C D N A BrM" -CiE^Heft ? 

4 f> ^ s « a c it 6 Jt E * y ■ -< * K <o ^ si 2r 

3 . W<0»»tc 

* 91 11 t h • x-><-*t'/K';x-Af-<f 
(UT, h-S0Dt««5t6) fcXKHCfl- 
<0 7 i / fit E n k M T 6 »J *C ■ / 5- K * a - K 1" 



SOD) (i^^f*jC^C4(£tt«* (O,- , 

a» i f» h t k» * . ^OCt^f»» h - S 0 D li A 

EfciretfcRt* ( « * if « tt w 0 

U 7 *- , X#teM0Mff&, ft W t* • JR « » 

t h-*JfcUtCu/Z n-SODCO^TIt* 
07;yttE«^«ft^ [ Jabuscb at at . . 
Btocha.iJtry, 19 (1980) 2310- 2316, Barra 
ot at.. FEBS Utters, 120 O980) 53- 55] ^ 

KEfl K ° v * * * ^ n * V * ^ (Shonan. L. 
ot at., Proc. Hat. Acad. Sci. 0SA y 80 C1983) 
5465- 5469]. * tz , h - S O D it a fi * t* C 

(e^a. SallefeU et al. Nucleic Acid So 
search 13, (6) (1985) 2017-2034, R. A. 
467- 



Hallevell oi al. Bio/Technolosy . 5 (1987) 
363- 366) , fitt* h - S 0 D O^BHv # 8 C 

' a * , ^ataB*TS£fcbTigfis*t*f>tfr-> 

fc W * b T li . r^Mf O-ifiT/X (A 
nacystis nidutanO IC T > > *J > to £ (f 7 ° 

nyi-^-^K^ilSf, t i~ * * t < * • 

uBisCO) Ifif t*AU.'t>«0 (C.J.Kuhl 
eeeier et 1 1 . • Mol. Gen. Genet. I 8 4 : 

249-254 (1981) ; S . S . Golden 
and L.A.Sherean, J . Bacterioloiy 1 5 

5.: 966-972 (1983) ;H. D aniell 
et al.. Arch. Microbiol. 1 5 1 : 5 9 - 6 

4 ( 1 9 8 9 ) 1 * T J" ( A nabaena) it 7 

fttejiti: * t»att6 

a jl a * u ^ / f- k a a # & ^a^fai. 

t h ■ K X ^ * - ( b - S 

0 D ) ii » | 5 i ^M4^««?ni-li 

/BtEniifcOfcfcOTfca. 
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Ala Thr Lys Ala Yal Cys Val Lea Lys Cly 

20 

Asp Cly Pro Val Gin Cly He He Asa Phe 

30 

Glu Gla Lys Clu Ser Asn Cly Pro Val- Lys 

40 

Val Trp Cly Ser ll« Lys Ciy Leu Thr Clu 

50 

Cly Leu His Cly Phe His Yal His Glu Phe 

60 

Cly Asp Asn Thr Ala Cly Cys Thr Ser Ala 

70 
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A b t> <0 (C.P. Wolket al.. Proc. Nat 
I . A cad. Sci. USA 8_1 : I 5 6 l - l 5 
65 ( i 9 8 4 ) I , >*a->*^4*(S ynec 
hocysl is) \Z ft t * 4 is V fif tt » E * * * A b tz . 
^ <r> [ F . C hauvat el al.. Mol. Geo. Gene 
t . 2 I 6 :5l-59(l989)l* *« ft h 

* i; tt a t fc w i* * « * e * ix -c t» * . 

* ft n « <? u . ae^aft^ftw^J:6h-s 

fcfflt*&cti:»ab, 8*«Sr5e*?r<f-> 

* is , h - sooaef tsin^^^ * - t tz 

fi ft x. ^ * * S Kt/;liDN ABi^r^A/JfflB' 
fr # K G ft b , h-SODt)5 5i?tt4:ti:^ 
ab,*ftW«rSB*1"6l=S-»fc. 
a> < b r , * ft W K * nif * t h • 

Cly Pro His Phe Asq Pro Leu Ser Art Lys 

80 

His Cly Cly Pro Lys Asp Clu Clu Arc His 

90 

Val Gly Asp Leu Gly Asn Val Thr Ala Asp 

100 

Lys Asp Gly Val Ala Asp Yal Ser lie Clu 

HO 

Asp Ser Val lie Ser Leu Ser Cly Asp His 

120 

Cys Me lie Cly Ar« Thr Leu Val Val His 

130 

Clu Lys Ala Asp. Asp- Leu Gly Lys Cly Cly 

1 40 

Asn Clu Clu Ser Thr Lys Thr Cly Asn Ala 

ISO 

Cly Ser Ar« Leu Ala Cys Cly. Val lie Cly 
lie Ala. C In 
*!?ffl|CK^ r t. r • X -/<-* + V K * 

xA* > --tffc*KttePI-«7 i ✓ tt E * # * 
6 .1* y k y *■ K j t JiETWttEflfc 

^h-SOD.ti'J^^f-KOftaiC, h-SODi.l 
■C , -LEI 5 3(HOTi ✓ tt <0 - « (-ttCUS 




.eu Ser Ars Lys 
30 

;iu Glu KTl His 
90 
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100 

Val Ser I !e Gtu 

no 
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Leu Val Val His 
130 

Cly Lys Cly Cly 
140 

Thr. Cly Asd Ala 
' ISO 

Cly Val 1 l« Cly 
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(a) h-S0DO6tBO'/^r/8S 

fc * <o c»aaa 6 3-31 lON^Mta 

(b) h-SODOl 1 l*BO->^f-( vRK 
( C ys) * * » V AS (Ser) C ft * ft -> 

ft * tf) (»S«62 - t 30684*8*8 

(c) h-S0DO6*8O^fr/RS 
(Cys) i*7?-VRS (Ala) *L 

■CI I I tlfl'/Xf (Cys) i { 
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CTT TCGGGTTCTA TCAAAGGCCT GACCCAA 
CAA ACCCCAACAT ACTTTCCGCA CTCGAtT 

SO 

OCT CTCCATCCAT TCCATGTTCA TCAATTT 
CCA GACGTACCTA AGGTACAAGT ACTTAAA 

60 

GGT GACAACACTG CAGGTTGCAC CTCTGCA 
CCA CTCTTGTCAC GTCCAACGTG GACACCT 

70 

CGG CCTCATTTCA ACCCGCTGTC GCGTAAA 
CCC CGAGTAAAGT TGCCCGACAG CGCATTT 



CATCGTGGGCCCA AAGACGAAOA ACOTCAT 
GTACCACCCCGCT TTCTGCTTCT TCCACTA. 

90 

GTT CGTCACTACG TAACCTTACC GCTCAC 
CAA CCACTOATCC ATTGCAATGO CGACTG 

100 

AAAOACGGTGTCGC TGACGTTTCT ATCGAA 
TTTCTGCCACAGCG ACTGCAAAGA TAGCTT 

110 

CACT CTGTTATCTC TCTCTCTGCT CACCAT 
CTGA GACAATAGAG AGACAGACCA. CTGGTA 

170 

TGCATCATCGOTCO TACTCTCOTT GTTCAT 
ACGTAGTACCCAGC ATCACACCAA CAAGTA 

130 

GAAA AAGCGCATCA ' CCTGGGTAAA GGTGGT 
CTTT TTCGCCTACT GGACCCATTT CCACCA 
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OCT ACCAAAGCTG TTTGCGTTCT GAAAGGT 
CGA TGGTTTCGAC AAACGCAAGA CTTTCCA 

20 

CACCCCCCGGTTC AGCGTATCAT CAACTTC 
CTGCCGGGCCAAG TCCCATAGTA GTTGAAG 

30 

CAA CAGAAAGAAT CTAACGGTCC GGTTAAA 
CTT CTCTTTCTTA CATTCCCACG CCAATTT 



AACGAGCAATCTAC CAAAACCGGT AACCCT 
TTGCTCCTTAGATO GTTTTGGCCA TTGCGA 

150 

CGTT CTCGTCTGCC ATGCCGTGTT ATCGGT 
CCAA GAGCAGACCG TACGCCACAA TAGCCA 

ATCGCTCAG 
ATGCGAGTC 
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Att>fiL-cti, *>A,«iaiafc*A*T£tt*><o-c 
h mm c m ? ft * t>oTii<£ < £ « @ o a jb 

li fi a If - * L < liKa^-KM-o^fnT 

*> oh: t x < , * a - - y ^a^/xiijamofc 

#**TteK-f6-7-/7-*£#L, c CO -r - /> - 
UtlifflfiSBtt, #*S*ttttir*J!,!K L 

* £ < ? * -ttzllXm&toDH Amxom* 

h Z t hV&V h * • tac . 

/D«-^.«>tt % *tnA/o*-* - ( A nabae 
na) , p$2B/o^-^ - ( F rear II* ) , r be / 
a * - * - ( A nacnili ) * rBNA/ot-f 

- ( A nacys t is ) , atpU »tp2/o * - ^ r C ,A 
nabaena ^ S y nochococcu s ) , p«tF 1 / o ^ - ^ 

- ( A nabaena , S yocchococcm ) „ cpcB 1 A | E 
•f o * - * - ( C alothrlx ) % epe 7* o * - f _ 

C S yncchococcus , A nabaena ) % sod/o-t — f 

- C A nacystls ) tt eT ^ * V h H 4 [N. E. T 
uaer at al. Nature. 306:337 — 34 2 

( 1 9 8 3 ) : B . Mill Mean et al.. P roc. 

Natl. Acad. Sci. USA. 8 1 (9) : 2 6 

93-2697 CI 984) ; tt » IE <S , g W R 
tt* USj 3 8 ( 1 2 ) 2 6 - 3 1 (19 8 4 ) 

; S. E. Curtis. Photosynthesis R esearc 
h. 18:223-2*44 (1988) : J . V. 
D. P tas at al.. Photosynthesis Research 

18: 179- 2 04 (1988) ;N.T.D. 
Marsac ei al.. Photosynthesis R esearch 1 
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LT(i, Hxlf piac 11 (ATCC 37145) , ptac- 
12 (ATCC 37138)', pKX 223-3 tt c'Optae f o 

* - * - [H. A. do Boor et al., Proc. Kail. 
Acid. Sci. USA 78, 21 (1983)] t^^fti^ 
? 9 - ; pAH 5, pAH 9 tt Z <0 ADC 1 / o - 
f - ^^ti^M - ; r ? X i K P SV2 tt 
iTOSV40#'<?*-9i>?¥lff>ria. ? *> K , 

(•>-x a->-TJ) 98-1 1 0JC(CE«?MT 
^W^i KpBAS 1 8, pUC 1 04, pU 
CI OS, pUC 3 0 3***fcOEfli*TIIBT*4. 

K t a - KtiDNAEflH 
A/ttfflJSKajAI-afc^O^? J - 1 li ft SI *7 
(E<f DNABrH-/o*-f - , * k u - f - % S 
D ( Shine- Dalcarno) £ JA , BRHfca K V ; 

* it 3 k v , f-; *-f-jt;oa c ear? n 

6 d& 5 li tt < , 2'3<07'o*-£-fcjgi| ?< f 

8:99-132 (1988) ;D. E . L aude 
obach et al.. Mol. Gen. Genet. 2 16:4 
55-461(1989)], 

7 *-tfctia&*TffittDNAtf>i-*a*iiOC 

iorii^iaai Ltn, mmr + * x 

^ 1 — r a. ? y * (Anacystis nidulans) , 

T / > * A, . 7*-K/u7y» P ,A (A faenel 
lua quadrupl icatua) , T i~ -t ( A nabaena) , 

* v •>* a * (N os toe) , 3. ^ -t (0 sci 1 1 a tor iaK 

(Spirulina) , 4 rtV* (Calot 
hrix) , 7 u S < x 7 ( F reayelta) , X < <tf v 
V s *) ( A phanothece) , 7 4 I K »J ( B richyt 
richia) % Ha'/^O (S ynechocysi is) 

t/!iijaair«(cDN ABrJt-tatRfefflti :i 

14, 

* f* 'j K 7* *- K*3 - KtoDNAEHta 
S tt < ? f - lfcllDNA*^H'*>oa«A/ 
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Proc. Natl, 
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>C I 7 o * - 
£ K pSV 2 
H4. * h \Z , 

st^ae^ an? 

j 0i a »2.B£ff 

Ki;Ett?nt 

CI 04, pU 

D N A £71 * 

- * tz II & 51 T 
K w - * - , S 
? H 3 K v ; 

- ^ - li 1 o r 

D . E . L aude 
et. 2 16:4 

5 n tz £ ft x. -< 

* * & * & C w 

« * if r i- * x 

is nidulans) * 
» ( A si«ne 1 
f- ( A aabaena) , 
[0 sc 11 la tor i a)* 

t y * ( C alot 
lla) , * 4 * V 
K y C B rachy t 
ynechocyst is) 

.at/:^; * - 

• ON AE^Ii i8 

^^fijfti 7* 
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1- * . » K g ft * i± r v ^ •> u v » tt ir c r o 
a at l * t* , 4 j 7 a r f- 4 > smc. x * % m 

;oJ:KtT«»?h4J(»j(6tt*ii, **) 

LtttBC - l I « * , MDM*Jftttc'ii5«U-C 

9 , tfc««*ftttt, «*a«ii-ttci 

0-3 0*0, fftL<f*2 5*o{f2d<flL-Cif9 
i fcpHl±a# 7-80«BRtf'*Kll-| 0 0 0 - 
3 0 0 0 lui<OI5Hi<«tt^6, COJ:5<t* 

MVI l - 2 aMO 4Y?°\£A>-fi-D-+* 
ff 9 9 h * 9 / K (! PTC) * Ifi * T $ £ * 
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fcliftanfc*DNABf*CJ:oTnaUfc^A, 
(|f>fl6a»ilDN AC J:5afi^)»JlEttll 

c i ) »** ft h , r»e^t*nfr lar^j 

(2) rjte^tt fFSWffi j 

Xttlfcf** 

(3) T. Manlatls et al., Molecular cloa 
lac — a Laboratorr Maaual — Co Id 
Sprinc Harbor Laboratorr ft, 

(4) L. C. Oavis et al.. Basic Methods 
ia Molecular Biology, Elsevier ff 
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9i*.t{* h-SODta - h'tiDN AEHt 
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tji, ft til, a<>5n»-cjfflB*x*>, 

v ✓ , />-f Ko7!t-^y^'fvf-9^>3y 

97-f-, * A^n *r*> 6tf>r * * a c 

£ k j: 9 * ft * y ^ / 9 Ft^iHtttJ:^ 

9-, X#ttW0*, tt wai • j: * 

*cS*9ICJ:9*ft9!tr?f>i:A*WCRW 

[ i ] h-so d it^^a 

471- 



(4 7 5 bp) <n)gm=f- i ffUi- S tz*> 
i=17<0**-cfri*<*2H*JH). 1 7 <o t u 

* * 7 w * * K (35 b- 6 lb) t D N A '/ > t 
*.<f If - 3 8 0 A (7/M f ./<<t'/xn 
X - •>'*'< v ft & ) tl^T*X*7i^ hflt 

* ? A 1= 2 .80) 7 v * .=. 7 * < 2 7 X tl J:) H. 
5 «ar o i s # I? * tz to a. , ^u^^^u^f-K 

**y*3e»*jcott9WL*w7A,ej»aLfc. 

5 5*o-c8^MUJbiaat, fcXBfroftSK (7 
■>*-») tun/;. Sfl»i9'<^r^tft9 

pH 7 5) K B* L , AM-3 I 3-ODS (Oi 
ttft*R5tW») »UH^fcHPLCtrt 
► - ¥ * 0 . I.M TEAAOlflCJifiCUfi 

I 0 mM. MiC I » - 0 . I ■ M E D T A ■ - 5 iM 

H h-^ (DTT) - O.I.MX^- 
S >* > - I . 7 * M A T P mm (pH 7 . 6 ) |. 2 

o /* a c a * t ^ T,^y^^u^f-K*^-Hf9 
* tt C * n a tt « ) tfifinu, 37t;ti 5 m 

fv + iK-n,*:. ^CATPtU^aCl.M 

*-*9*ttfrS»L, 37\3t25»Mr/* 
h L fc. 90X1, SfrWAJSbT 

15 0 0 0 ; rp« % 4 XI, 2 o it -G r * Jt t fi- 
5 a,T a,z>-a, (24 : 1) trUa*, ft*, ito 

*«Cjfi»03M»«niJ9i k (pH 4 . 8 ) V 
-£C/2.5S<Oxf/-A.*fio*., - 2 0*0X2 
*Mtt±ft*l,fc.H;ft*1 5000 rp. t n/ 
7»Hil^UI^, -2 0"CT#Lfc70Xi 
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jtMjf^ (OMTr) t li r L , o 

Hscsftifc. 3 o # a a & v aai:^g L% 

* 0 . 0 1 M TEAA(pH7.5)200 
affilES L /: tft , 1 1 OHOO.O IM T£ A 

a (ph 7 .5) izmm nt/HPLctm^x* 
#n * m n * ft -3 tz . frULtz*viz?i,* + 

'J^tttt-I.M EDTAS(S(TE,pH8. 
0) ICSML, UTfiOSKCOefflL*. 
Cl-2) ***y^7^u^f-Ko*^-^ (= 
J: 4 'J v « ft 

SOD«fif«J5'*<aKttIt4No.l * J:!/ 
No.l 7**aS'**0'Jvaifttf?nfc. ft 

*;-^T2Sfc»L, KETT 7 a. a t 
& v % A: ♦ Htttl OHOI ObM hu^ttM - 1 
■ M EDTAS«(TE, pHS.O) CB» L , 
*<0*ttK fltffl l tz. 

CI -3) T,DNA'J/f-^Ci4*«* 'jrf 

'^tf KO|«(DNA/o,^ 
* I - T eOfH*) 

T,DNAtfrf-<?i:n-i8Lft(ai3a>«) . 

-t T ft * h * y KOS**«KttEr**'J J * 

MMtSOiMMJxHtt-io.M' MiC s, 

»a(pH7.6) SOM^CR^t/:, c<0© 
«<r9 0\:, 5-frMJottLfctft, 2 * M zMt T 4 
*C i t , 100 .M *>' ft;.M h - A- ( D 

TT) t 1 0 - M ATPHOHfOJoi, ? 
^T,ONAH-</(saait») 2 . 5 uaii 
JtfilOLtnTl 5 **NW > * x.*- K/:, 
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* ft . ft ft U ft > -< 
8 0 Kfttt 

1 MJr'JQi., S ^ 

t tz J: *} > 5 
' r) tr t± r L , O 

: v asic^au 

>H 7 . 5 ) 2 0 0 
) • 0 1 M TEA 

ft t** l o B M h 

t (T E » pH 8 .. 
ffl L ft . 

f- K O * * - * ic 

A t K a 
6 No. 1 # x a 
ft fc fr o ft • 3- 

. 0 ) K #tt t > 

J: * ^ fit * y * 

; D N A 7 o r ^ 
? O <• !l ; 7 
K» 3 f9*JH) . 
ttit 'J 

y ^ * ^ u * f- 

0 -M . MtCi, 

' L ft., C CO © . 
2»*M^lt T4- 
U < h - A- CD 

t* ) 2 . 5 uoit 
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KlCBEir9»«)7xy-iutAlt l .;oo*/u 

JAffl ^ - _ <0. 25X70*7*/-*** 
- » 0.2SXt.>uv.>r;-^, 3 0 X 7 y 
* ° - AO * 8X.f'J7^jA,ri K V * 

l9.MhVX*9M-2iM E D T A 
(T B E , PH8.0)a«a£T200V % 4 *? M 

<Oxf^^ A / D ^^ K»«<TBE+) CI 5 
»MB« t . DNAOJftfetff^fc. fcft L ft Y 

^9«tt6DNA^C/<y K * » 9 m L ft . 
£ * c * 9 « * < * . ffl * < * vw; y * i 

5 ■ (2 £1 -£ 7 K y K A» 7 f" .3. — 7* K A h , 2 0.M 
I* 'J *9Ctt - I . 5 «M EDTASRfpHS.O) 

0 >M h y x ttK - i o hM M«c fl.SR (p H 7 . 
6) 40/.fiCffi*L, 3 7tt30»H<'/t 
niT30^MTBi»L/:. 
OJ8«Cl0 0iM DTT, I0.MATP* 
5 ^ croftiit.. JUT.DNAH- 
* C £ flit it 8 ) 1 OunitstfifiiOU-C4*C, i 

: 2 4 : I )' * a</tT*JHr»/i. 
-ndjiflcttffi^-/,,^^^^^^ 6X*y 

6"*M««fctt * fx ■» fc. 8cft», y^ti' 

ft , sunty^f, ci - 3) i.Pi«KDN 

A fi W U * N easorb 2 0 tfflV»rfl|fiU/i. 
Ci-5). ^^«ft2ie^co^o--y^ 

20HO50«MhniUtt - I 0.M M<C ft, - 
0.1. M EDTA - 5iM DTT-O.liM 
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S 0 0 m a*toL 3 7-ior|R 5fl , t5:t(: 

X9B»(ODNAt(in/:. MlllRiCMUf 

0 . I M h U l O.MMJx f ^ 7 ;. / . 

l«M EDTASHCPH7.7) rf Rfttl; 
« tt « M ffl 75 - h 'J 7 •>* N eosorb 2 0 ( D u pond 

its) i:at:ii:nDNAfca*?i+/: ( * 
- h 'J » '/i: 3iflW0 . I M MJ XUtt - i m 
EDTABBE CPH7.7) ^(/KB^RlT 
ftfr L ft ft, DNAt50H/f / ^( ffaa 
* ° h ffl ) BRHt»Hl/;, 8 W IK * K 

C ® * U ft . 

Cr-4) T,DMA'J/r-^CJ:67*oy;o 

RE CI - 3) -CJiaUftSoooNAyoy 
^Ci. a, n , • nr . y) **3nicwfj:*K 

2^f-?T,ONAU-^icj:!)ittL ( £ £ 
tt*Ot hSSODHe^tfrHUft, 

^^ifv-l.T^M ATP m RCpH 7.6) 

atfcS) 9 unitst Ififio U , 3 7 TU I5t7M-< 
V* a.K- h tft. ftCATPfc«ftS|,MC 

a * * * c an , fffltT..i«yji^u^f.K + ^ 
-<r9uniisfcfiaau» 3 7*0^2 S»M-f > 
^ ^ - h t ft . EJCtt,' V**)7i/-* : ? o 
o * a, a : 4 V T i a* T a, ? - a, C25 : 2 4 
^ *> \ 5 0 0 0 rp», 2 7> 

i/-A,frf*fflfcft*Lft. C<0*flt;j<iso3M 
fttt^HJn CpH4.8) ^*J:C/2.5»<7)x 
9 ✓ - juj- jo i% *- 2 0^T2^MU±&KUft. 

t l 5 0 0 0 rp«, 4*c-c77>wia<>t-c» 
o - 2 ox>n:*Lft7 0Hi> >*-^-c2(att^ 
«EE T r r ^ 3 - a- ^ t Sfc ^ ft . ;hto. 
8 ><c<oy >«ftt hgSODiRg?'i>s »f>n, 
4 0>«i<DTEi:|g»L, ft^^tticaffltft. 
2 ) 'J >«fl:c FBSODSfif 3 Ooi«j: 




tfaRfi**, Hindu, BaiH I tglBrltpUC 

1 3 2 8 0 nct7.5/«aO0..lMhU(fi(a- 
5 «M MiC fl,SiSi:St 6 0 /* AO T akara 

ii 5 itioD KitcsfflaitH) AatinA* x 

<«t*Lfc. C O *g R K 7 . 5 /> flO Miation Ki 
iB«*Ai3LJ:<ttl*Lte* % I 6 TO T 3 0 5* M 
-fy + A- K- ^u/i. £ £ ft . COS«tE. 
coll JMl 0 98E<O#*GftKttfflL*. 

3) t hSSODSef HALtpUC 1 3' 
4 OncCi 0 /* OK 5 0 iM ' CaCi.AaifcE. 
coli 1MI 09«IOliaflfi8 2 0 0 MtJ0i, 
* «> S £ L * . S£-«****-C3 0£M 

wOfifflStx l>S0 2XYTiodiDi(| 6«/4 

9 h h v 7 h > % i o i/ fl» m hfc m x * % % 5 
c/a Naco tan*.* S tt L * <b 3 7 T 1 

5, 50. 100. 200 *>£CMOO**£9 

2 X Y T*X«F«l C5 0 Pt/mAT> tr •> y y. 



1* 03*3-76583(8) 

4 0 ■«/ ft 5 - 7* o •* - 4 - 9 ocr - 3 -^ v 
H:^-D-ft/fH h -> K < X - «a I ) , 2 
3, 8 3ic/H y / o ir^ - ^ - D - f */f? 
r/F'/K (IPTG), l.5X»Xt4C) 
iiic/u- - h L • C<o/w-hfc 37TOT2 4 
M 4 v * a < - h »fr»nfc6^3o--t 

pf u ^ 2 x y t * Jz m C r v *✓ y v % x - ta 

1. IPTG, 1 .5H»^t*t/) Cx^ 7 U 

#fitfcQv^3o--t 2 «ao 2 YTSHSft 
C 5 0 /« i/«flT ^'/'J 

faiftlt37*OTia««Lt. i >0* 

9 1.55i7^vF^7fa-yiClH, 15 
0 0 0 rp., 3 0»M3</ LtffliStSl^fc. & 
*>fc«Bf: I iBOSET butfar (2 0XVS», 
SOiMMJ^S, 5 0iM £ DTA, P H7. 
6) Cfini, 15000 rpi. 1 ^MJI</U 
8: » L /: . COlflttfcWCM 50**O SET 
buff erIC SA 39 L . 5 CO R NiseiSS (1 0 »c/ 

■ ft y « * ? u r - * a a ( *> ^ ^ a R) . o.im 



ft M 7- h 'J 7 A , 0.3iM E D T A . p H 4 . 3 ) 
t 2b x. a. t- ^ ^ * • * * - r-t-#a* U . £ 
ni: 3 5 0 HOSBiI (ISSDS, 0.2N 
NaOH) * m * , f-a-rta?i:t6ctc 

© B * * 4» 1 0»M^ + aK-K/:», 
2 5 0 ^Wft«^h'jn (pH4.8) * Ha * , 
+ 5r fi £ L . ?«>i:**t>i:30»Mttfilf:. 
:oatftt 1 5 0 0 0 rp«. 4 t 1 0 £ w a 
•OLTSDSfc£C/ftfef*DNA*ttR£ LTMt 

9*0)4*/ 7a ;</-**Aijij:<ft4i,_ 1 5 
0 0 0 rp«. 4*OT7»Mil<;lT/7X ■ K D 

— a«r«W».»HUdin, BuH I A3t, 1.2 
«acaroseyA,«Jltt:tttff^4 7 5 tp<0 D N A 
.Bf^^pUC 1 3K*A?*-C^$Cc:*Wl2L 

pUC I 3-h-SO0i4«ti f 



(B-i) h- s o oae^-oHtt 

pUCI 3-h-SOD DNA*SDS-7A> 

. K f RCK^eiSO^tte C B . P erbal, A- . 
Practical Galde to Molecular C loniai 
1 4 0 — 1 4 4 . i ohoa W i ler aod S 00s 

CI 3-h-SOD DNA 3 0M(Um) 
t 5 XHlndlHttBr8/<7 77-'(5 0«M h U X 
«tt. 3 SiM MiCf, t 3 0 0 iM NaCft. 
pH 7 .5) 3 0 a- AS: H i nd nr (Sfflfitta) 8 
0 uniisC jfc ia A. T 1 5 0 /» ft t U x * ^ v K 
* 7 f- a. - 7 (1 .5 aflffl ) H 0*JitL, 3 
7"OT3*MK«*tffc. K C tft . 7X/-A-: 
^oot.*A (1 : 1) , Mot^UgL, 
^»03M»tttT-h'J'7iCpH4.8), 2.5 
SOif / -/utfiBi, - 2 0iOt2l»Mttitt 
It/:. £CfcDNA<Ottftfc t 5000 rp«. 
4tt 1 O^Wil-OU, 7 0Kx*/-/uTfcfr 

ft. KEEisa ? tr aatt 5 5 0 MO«B* 



Kf8A¥L, 5 o o f a - / i: J j o^fo^a 

/<r-7 r-(2 5 OiM h U x«« % 35»M Ms 
Cfl 1% 5 0 0 -M NaCfl, 35-M 2 - / A 
7 h a * / - a, , 0.0 S^^^ijfTA,/' y) 
3 0 MSC/EcoR I 1 0 Ouniis 

JC £ tf . £ J£ & * 7xy-A.:^oo^A-A (1 
: 1 ) Alx^ / - JUitJft.ttDNA 
Bttitih-SODilfi^ ( H indltt - E coR I, 

^5 0 0 b P ) u^r^D-xy^cist^* 

I&fcfr^-CfrttL, gfSIMfiiA - |. ij 7 
Nensorb2 0 (Dupondtt) fc£J^Tfl|JtL/t. 
H-2. Hiacn-HindMBrfrO^jR 

Shine Dal«arno (S/D) ffi 7* * £ C & 

K ( # 4 S ft ) **x*7$/4 h £ c J: 9 <h 

13 L fc . 5 ' * « * T , * y ^ u * * k * * - 
iATPt'jvttftu C, |.53m, C, 

570 b P )*2*;Trfo-x y^.»«McU-K jt 
■C^ttL, DHAmUm*v hGeneclean* (B 

(IT - 4) tac/o^-.^_ iie ^ <0Wfi 

-PKK2 2 3- 3 ( 7 7 ^7>rttJ; 9ux) 
t s d s - r * yttfcttrfc****-****'' 

L fc. pKK223-3DNA»«30*«(8"0- 
Mi DNA) , 5XBa«Hl«^ffly< y 7T- 
(5 0 «M h II x«B|, 3 5«M MiC«„ 5 0 
0 »M : NaC 1 0iM2->a,^U^- 

0.0 5X9.'/lj»r^y| pHS.O)- 
4 0 /laaof-Ba.H I. <SCB«tt«) 2 4 0 units 
Kpfc.fcHax.T2 0 0 m t£ L x 7 k v K a. 7 * 
a "^l 0*^«L X 3 0*OT3^Wgic;?^ 
fc • & £ (ft « 7iV-jU:^oot.^A l ^do 

t/t. BttODNABfiT ( 2 6 9 bp) * 2 % T X 



ftra-T3-76583 (g 

1.83* vi 0.73m, V2 0.56 

MHo,^5o B MMj^«: j-Q-;- - M 

MioaUfc*, 2 ^M^'^-C 4 tJ t TMt» 0 " 1' 
OO.M^tXM^^ |o,m ATP fc 

2.5unitsfcJg£aUT4Xfci 

Cfl - 3 ) h-SODilfi^(Hindm-EcoRI). 

t^^DNABr)f (H incl - H indm; 

I-2T««Ltt«ONAK» (Hindi- 
Hindm) 0,5Mih-SO.Diief 4,1^,^ 
5 0.M r y I 0»M MgCa,- l 0 »M 

f**;* H h - A. - l .m ATP^jJ ( P H7. 
" 6 ) L % T . DNAyj/-^3 Mllst 

ensorb 2 0 ( D upondjfc £ ) tfl^-cHI L/t; - 
««LfcDNAW*8/.«*5.x H inekT „ 

- (5 0.M r y xifctt. 3 5.M VsCfl, 
300 «M NaCfl, 3 5 »M / K x 

*>-a- % pH8..0) 9 M^aHiocB (SfBfc 

3 0 unitsfC H ,0 * 10* r 4 5 m d t L T,' - 
3 7*CT2^MSiC?tf/:. R^ft, 65 tcV,' 

ft U r\ a ft<7) D N A Br* (I 9 1 bp) * 5>* l\ 
N ensorb 2 0*#-<,*Tf*l4L/;. 
(n-5) tac7*D*-^-ag^(BatH I - 
HincII)<tHincir-EcoRIJ9r>f-(7> 

Uc7 * 0 ~* * — 28 S ( i 9 1 bP) 0.5 / 
Hincn-EcoRIfir>t-l.5/*Kfcl0«Mhy^ . 
*»-l«M EDTA- 3 0 0 iM NaCfl©j£ 
(PH8.0) 9.6 3MCR^u Takara lig 
atioo ki t (S f9ia ) B m 9 . 6 8 m tf* » * , 2 



6 *C T 1 & '.1 & ? . S iC * , DNA-U^ 
✓ - A,fct* u t 'atttfc.'ttfenfcDNA* 2 0 
m MO BaiH I v- Srffl v 7 7 - ( 1 0 iM h 'J ; 
KB, 7.M "*C«»* 10-OaM NaCfl,-2«- 
M 2-.'*/-^xfy-^ t 0 . 0 1 H ? > 
famr A, ? i , pH 8 . 0 ) K &£- U . BaiH I 
C un i i s * :b * . 30-CT2^WIS«?ttr; #i S 

' 6 c -C o^w^jaaors^tffiL? 

( H - 6 ) . 7 :* * * K CpKK 223-3) or 
A* ?> V 7 it X 7 T * - * ja'a ' 
PKK2 2 3 • 3t Ba>H I MIlt»f,n/: 
4 3 2 K b P <r. D H A tftf 1 0 /■ s * 1 0 0 /< AO 
50bM^ 'J7.-:fi|(pH8.0) Cfi^U 10 
m SO r yu * y 7*^77>--t'»« ( 0 . 5 unit 
s r >U * <j 7 * X 7 7 9 - -tf (S iS £ It K ), 10a 
MMJxa«, 50iH NaCi, 1 .M ZqS 
0*. p H 7 . 5 ) * ill x. ^ 3 7 "Ot I B|M^ y * 
a ^ - h u tz * 0MO7^A. 
y 7 t ^ 7 7 ;'-«»RtJnx. 6 5 *ot I 5 t> M 

TO.D.6 0 0 -fl..3~0.5*r*SIL*:*» 

5 J M 1 0 5 ^ t 8 0 0 0 rpi, 4 X3T 5 ^HJS 

•o t r m *> » - 5«ao i Obm n ac fi-cse^ l 

RffK, :3£* 2 5 ■ *oft-fct* 5 0»M Ca • 
Cfl,i:S»?tffc. c o & « * * * * k 2. o-t> 

0 rp.« : 0 ;> ) **> tz . &*>fcaj&*?ftf5»a 
CO ft ^ ■ 5 0 a M CaC fl,i: ^^^^IZfifl t, 
4^fJ?r. ^fo:ti:j:9 = v tr f- v h SB ft W 
• - ^> 3 >" ^ r v h ffl » 8 2 0 0. /« 5 . 
OnjOpKKh-SODl O.tWi, 0 X» T 6 0 ^ 

ia as ft 9 i- 4 t « . :<oiaai(:2 lb«- 

% * in* * 3 7Utl(»IHlBlS|u/t», 5 0 
^ «/«ao r > tfir y >*£0 2YT*^«* (1 

6 « B acio M 7* h > I 0 i B acto»f3ft& 
ffl tt , 5g NfaCfl, 1 .5 c/u-r^ 
v^L, 3V-ori**slLfc.. cojr.-jc- ux. 
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-fv + a.'S-hL^ 2MiO 2 5 0 iM EDTA 
fll^S f£ ff_ih £ fz . D N A li x - ^fct 
ft. U r « 0 . 2 «/ flJC a * X ? K 1 0 «M h 
•J X tttt - 1 .M EDTA (T Es pH 8 . 0 ) 

( B - 7 ) p K K 2 3 3 - 3 t B a a H I - BanH 
I (7'D*-^-i:h-SODi|fif ) 

BuH I - BaiH I 77 / > V h ( H - 5 tW' 
») 5 0 ns* PKK223-3 (I-6tfl») 
2 8 One* I 1 .4 ^iflJTECR^L, 45.6. 
>i ficO T akara ligation Kit A f£ # £ CM 1 . 
4 M<OBSUox.t I 6*C"C2^MS«;?tf/:. 
£ <0 £ E .col i i M 1 0 SHOiEIA 

H. pKKh-SOD 1 0<O^4«fi 

( n - 1 ) pKKh-soDi 0i:i^ffiSJM 
l o 5 #<o#*e& 

5 0 ittO L B J&Jfi (1 0 ( B acto MJ / f 
5« B acto WSfAttiflE, 10« NaCfi) 

IV. h- SOD iene<D 7 V 1 Anacystis 

nidulans 6 3 0 1 s R 2 K X * & 9£ 
(IY - I ) A . nidulans6301 ( S ynnechococuss 
PCC 6301) H <fc if R 2 «c 
( S ynnechococuss PCC 7942) tO ^ 

7 SatfOfc&igjfc (BG - 1 I*) t 1 5-3 
0 B M«* U tzmm * 8 0 0 0 r P a, 5 77P4Ija^ 

urift^, 7 5 aflco m l jg % ^ -f . :ntit 
IWTtl-30M««,ti. CO»B^8 0 0 
0 rpaT 5 7>W jS</ UTIS^,. 1 iM H epos (p 
H7.0) 20aflfc£CM0«<U ?^JC»Ueft 
( 2 7 2 iM f ■ »\ 3 ■ M U v ft 'J 
•^a (pH7.4) v I 5H/'Jto-^) 5«ar 

ia-o^^r^. » <7 n tz m&<n << u r . h * &n e 

ttffl buf fer*C »»■ U * 1 0 "cell s/ Jb co 3fc 
«. Cff t U <.l± 2.X 1 0 ,, celLs/'«a) C «g U 

•" ^KGftliff A»fV^rlt»fflfiJtt^g« S S H - 



j £ £| f- i . ? - O # — U — *> 3 > & C * ° 

! ~ 2 * a<o N a IS « C»»K^ 2 0 - 3 0 m 
/.ttK ft & J: ;i:pKKh-SOD I 0 * T E ft ffi 
R Cjg)»U: 6 <o ) * 20 x. % «IH/;o^, x u 
7 h o f t v c^t. /; *» i: 5 0 0 ^ sec, 
7 . 5 kV/ c- *> * :1r X /< A. * * It x DNAH 
© * ic t 9 : /<;uxjailUfc&iB$:1~tf 

< 1 . 9 bC .o B G - I i * JAK & U »J5f "C i 
!ft fi » * » T * ♦ CiOiflaU 00- 2 0 0 M 
foBG - I 1^35«» (l«M Na,S ,0 », 
1 . 0 M %/ ««7 v * ^ y y * 1 ■ 5 %a« ar * * <•* > 
ictS, * fSltf'F (20 0 0***) T 7 ~ 1 o 
0 M * * + 6 . ssaLTifcaoi-tKLv** 

^ » *fe K & I* * h-SODWSatfl^i. 

«BG - I 1 J& O fl JR ( 1 fi + > 

N a N O i i-5f 
K i H P O t 40«« 
MgS 0 * ■ 7 H ,0 75«« 



C a C C i • 2 H i O * 36. t 

E D T A l«c 
N a, C O > 5«s 

7 i v tt 6«8 

H ]B O i 2.86ns 

MqC fl, • 4 H ,0 1.81»g 

Z nS O . • 7 H t O 0.222«« 

N a.MoO * • 2 H , 0 0 . 02 1 ■* 

C uS O 4 • 5 HiO 0.08m 

C o(N O »)i • 6 H , O 0 - 029S»« 
(IY-2) h-SOD^^m 

HhvFdPTc) * * e b g - i 

H yboodC ) * <0 , # & # T T 1 H £ * L . 
& H ft « l±^tfc-l tO -t^ C: -^Rt0.3^ 

h . o « * £ t; 5 o % > * ✓ - 't-c 2 o w v fc u * 



:<oKt t 0.0 5% 

y - ?? 7 h P 4 0 * £ t; I 0 aM PBSC4 
T-C I sjtai r * C C J: 9«i<0^ y /< ? <0 @ 

& IC ES 5£ £ ,1 /: A . nidulans 7 ^^^^h- 
SODfrfit hSOD*Hv*fc»*tt*K*9*?. 

a t . ird^RHX^*^^^ o . l « 

y<f-v2C*£OTBS (20lM^M«tt> 

0 . 9 % NT a C a. p H 7 . 4 ) \z 3 7 XJ X 2 *t M A 
at/;, c '''H * 8fefr* ( 0-:. I * B S A * *C 
T. B-S ) t! 5 » M ( 5 fl-x-3 ) 1/lOOOSt 
b-SOD (t+'IgG, B indiag S ite&H) « 

1 k b s :a * a c * t. h ic s a -c 2 na > > * * 

^"-it4^ B«"cm«r *# U /eft, 1/iO 

00^ ^ t^/-^RtngG (C appeitilS) , 
l-JfiBSAfc^l'TBStSfl, 2 ■* M * * * 
K - h L . KH»R^2 OfrM (55** 4) 
» # L U * 1 0 «f * T 4 / * v * * v (DAB) 

1 S^t: 1 )] 2HH,O,^<f40 -AO 0.1M 
h y % - ? Itt ( p H 7 • 4 ) ^ 
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SB 2 0 li h - S O D S £ ^ *>Vt £ & K 1* 6 
KOte^ODNABf^^ffiSfe^iaTft 0 s 

# 3 ® li h - S O DiXe^tOfVS^fltt^-fX 
SB -c h 9 , 



maA p iff' « * 

[Si *#3SSHfc* * £ it 
ft H A /i^BA * * 

ft cc * # ft 





^ I ' 2 ' 

OCT^ATGGCT ACCAAAGCTG TTTGCGTTCT GAAAGGTGACGGCCCGGTTC AGGGTATC AT CAACTTCGAA CAGAAAGAAT CTAACGGTCCG 

l^TACCGA TGGTTTCGAC AAACGCAAGA CTTTCCAC TGCCGGGCCAAG TCCCATAGTA GTTGAAGCTT GTCTTTCTTA GATTGCCA 
9 10 

3 

GTTAAAGTTTGGGGTTCTA TCAAAGGC CT GACCGAAGGT CTGCATGGAT TCCATGTTCA TGAATTTGGTGACAACACTG CAGGTTGC AC C 
GG CCAATTTCAAACCCCAAGAT AGTTTCCGGA CTGGATTCCA GACGTACCTA AGGTACAAG T ACTTAAACCACTGTTGTGAC GTCCAACGTG 

4 A 
TCTGCAGGG CCTCATTTCA ACCCGCTGTC GCGTAAACATGGTGGGCCGA AAGACGAAGA ACG TCATGTT GGTGACTAGG TAACGTTACC G 

GAGACGTCCC GGAGTAAAGT TGGGCGA CAG CGCATTTGTACCACCCGGCT TTCTGCTTCT TGCAGTACAA CCACTGATCC ATTGCAA 
12 ' 13 



CTGACAAAGACGGTGTCGC TGACGTT TCT ATCGAAGACT CTGTTATCTC TCTGTCTGGT GACCATTGCATCATCGGTCG TACTCTG GTT 



TGG CGACTGTTTCTGCCACAG CG ACTGCAAAGA TAGCTTCTGA GACAATAGAG- AGACAGA 

14 



"CCA CTGGTAACGTAGTAGCCAGC ATGAGAC 



7 8 
GTTCATGAAA AAGCGGATGA CCTGGGTAAA GGTGGTAACGAGGAATCTAC CAAAACC GGT AACGCTGGTT CTCGTCTGGC ATGCGGTGTT: 

CAA CAAGTACTTT TTCGCCTACT GGACCCA TTT CCACCATTGCTCCTTAGATG GTTTTGGCCA TTGCGACCAA GAGCAGACCG TACG 
15 * - 16 - 

ATCGGTATCGCTCAGTAGTG AG] " 
CCACAX T AGCCAT AG CG AG TCATCAC* TCCTA^3 * ' ' ~ - ' - ■ -J. 7 - 7 _ : „ .:: 



2 m 



